ABSTRACT
Introduction
Polyfunctionally substituted aromatic and heteroaromatic derivatives are important class of compounds. Amomg these derivatives are biologically interesting antimicrobials [1, 2] , antimalarials [3] , as pharmaceuticals [4] , antitumor activity [5] , as nonpeptide human deficiency virus (HIV) protease inhibitors [6] and antischistosomal agents [7] . Some years ago, our main interest was focused on a program aimed at developing of new synthetic approaches to Polyfunctionally substituted heterocycles [8, 9] utilizing simple, inexpensive and readily available starting materials. The present work has resulted in the formation of pyrrole, pyridine, pyrazolopyridine, pyranoquinoline, naphthodipyran and coumarin derivatives.
Experimental
All melting points are uncorrected and measured on Griffin & George MBF010T (London) apparatus. Recorded yields correspond to the pure products. IR (KBr) spectra were recorded on a Perkin Elmer SP-880 spectrophotometer and 1H-NMR spectra were measured on a Varian 500 MHz at Minnesota (USA) University spectrometer in DMSO-d6 as solvent and TMS as an internal standard (Chemical shifts are reported in δ units ppm). Microanalysis were performed on LECOCHN-932 and carried out in the Microanalytical Data Units at Cairo and Damietta Universities.
Synthesis of 6-aryl-1-methyl-3-oxo-1,2,3-trihydro-2-phenyl-pyrazolo[4,3-b]pyridine-5-carbonitriles (7a,b)
A solution of 1,2-dihydro-2,3-dimethyl-4-nitroso-1-phenyl-5-oxopyrazole (4) (0.01 mol) and the arylidenes 1a, c or 1i, j (0.01 mol) in ethanol (50 ml) containing a catalytic amount of piperidine (0.1 ml) was heated under reflux for one hour, then left to cool. The solid products so formed were collected by filtration, recrystallized from the suitable solvents and then identified as 7a, b.
6-(5-Bromothiophen-2-yl)-2,3-dihydro-1-methyl-3-oxo-1,2,3-trihydro-2-phenyl-1H-pyrazolo[4,3-b] pyridine-5-carbonitrile (7a)
Yellow crystals from ethanol/dimethylformamide, m.p. 240˚C -242˚C, yield 85%.-IR (υ max /cm A solution of 4-azidmethylcarbonyl-2,3-dimethyl-1-phenyl-3-pyrazolin-5-one (8) (0.01 mol) and the appropriate amounts of 1a, b, d (0.01 mol) in ethanol (50 ml) was heated with piperidine (0.1 ml) under reflux for one hour then left to cool at room temperature. The solid products, so formed, were collected by filtration, recrystallized and identified as 14a-c.
2-Amino-4-(5'-bromo-2'-thienyl)-5-(1,2-dihydro-2,3-dimethyl-1-phenyl-3-pyrazolin-5-oxo-4-yl)pyrrol-3-carbonitrile (14a)
Yellow crystals from ethanol/1,4-dioxane, m.p. 286˚C -288˚C, yield 65%-IR (υ max /cm General procedure for preparation of (26a,b), (28a,b) and (31a,b)
A mixture of (0.01 mol) of each 1,5-naphthalenediol (24), 2,6-naphthalenediol (27) or 2,7-naphthalenediol (31) and (0.02 mol) of the arylidenemalononitriles 1 in ethanol (50 ml) was refluxed for thirty minutes in the presence of piperidine (0.1 ml). The obtained solid products were collected by filtration and recrystallized from the proper solvents yielding corresponds compounds 26, 28 and 31 respectively. 
3-Amino-9-hydroxy-1-(4-hydroxyphenyl)-1H-benzo[f]chromen-2-carbonitrile (31a)
Yellow crystals from ethanol/dimethylformamide, m.p. 260˚C -262˚C, yield 75%.-IR (υ max /cm −1 ): 3482, 3377, 3162 (NH 2 , OH), 2183 (conjugated CN), 1651 (δ, NH 2 ).- A suspension of (0.01 mol) of each of 1,5-naphthalenediol (24) or 2,6-naphthalenediol (27) and 2-(2-oxoindolin-3-ylidene) malononitrile (2a) (0.02 mol) in ethanol (50 ml) containing few drops of piperidine was refluxed for one hour. The solids deposited were collected by filtration, recrystallized and identified as 32 and 33 respectively. A mixture of each of 1,4-naphthalenediol (34) or 1,6-naphthalenediol (35) (0.01 mol) in ethanol (50 ml) containing piperidine (0.1 ml) was treated with (0.01 mol) of 2a. The reaction mixture was refluxed for six hours and then left to cool to room temperature. The precipitates formed were collected by filtration, recrystallized and identified as naphthopyrans 36 and 37 respectively.
2-Amino-4-hydroxy-4-(1',3'-dihydro-2'H-indol-2-oxo) spiro naptho[1,2-b]pyran-3-carbonitrile (36)
Brown 
6,8-Dibromo-N-[4-(2,3-dimethyl-1-phenyl-3-pyrazolin-5-oxo-4-yl)-2-thioxothiazol-3-yl]coumarin-3 -carboxamide (42)
A solution of (0.01 mol) of thiazole derivative 39 and (0.01 mol) of 3,5-dibromo-2-hydroxybenzaldehde (40) in ethanol (50 ml) containing acetic acid (1 ml) was refluxed for one hour, then left to cool. -hydroxy-3-methoxybenzylidene)-N-[4-(1,2-dihydro-2,3-dimethyl-1-phenyl-3-pyrazolin-5-on-4-yl)-2-thioxothiazol-3-yl] acetamide (43) A solution of thiazole derivative 39 (0.01 mol) and the appropriate amount of aromatic aldehyde (0.01 mol) in ethanol (50 ml) containing (0.1 ml) of piperidine was refluxed for three hours, then left to cool. The resulting solid obtained on standing was collected by filtration and recrystallized from ethanol to give 43 as colorless crystals, m.p. 258˚C -260˚C, yield 60%.-IR (υ max /cm 
6-Amino-4-(4'-nitro-2'-pyrryl)-3,5-dicyano-1-[1'-(2''-thienyl) ethylidenemino] pyridine-2-(1H)-one (53b)
Colorless 
Results and Discussion
It has been found that, arylidenemalononitriles 1a, c reacted readily with 1,2-dihydro-2,3-dimethyl-4-nitroso-1-phenyl-5-oxopyrazole(4)to give 6-aryl-1-methyl-3-oxo-1,2,3-trihydro-2-phenylpyrazolo[4,3-b] pyridine-5-carbonitriles (7a, b) via hydrogen cyanide and water elimination. Structures 7a, b were assigned as reaction products based on their elemental and spectral data (cf. experimental). The same products were obtained by reacting ethyl arylidenecyanoacetates 1i, j with 4 via elimination of one mole of carbon monoxide, ethanol and water. Compounds 7 were assumed to be formed via addition of the active methyl group in 4 to the activated double bond in 1 to give the adducts 5 which cyclized to give the intermediates 6. The later aromatized through elimination of hydrogen cyanide or ethyl formate and water. Similar sequence for the formation of similar systems has been reported before [3, 7] ). Structure 20 was also supported through the formation from reaction of 4-hydroxy-1-methylquinolin-2(1H)one (18) with arylidenes 1g, h utilizing the same reaction conditions. 4-(Aryl)-5,6-dihydro-2-hydroxy-6-methyl-5-oxo-4H-pyrano[3,2-c] quinolin-3-carbonitriles (20a, b) were proposed to be formed via the stepwise mechanism (cf. Scheme 3).
Similarly, compound 15 reacted with ethyl 2-(2-oxoindolin-3-ylidene)cyanoacetate (2b) to yield ethyl 2-amino-5,6-dihydro-5-oxo-6-methyl-4-(1',3'-dihydro-2'Hindole-2-on)spiro-4H-pyrano[3,2-c] quinolin-3-carboxylate (23).Compound 23 was authentically prepared via reaction of 2b with 4-hydroxy-1-methylquinolin-2(1H)-one (18) using the same reaction conditions (cf.
Scheme 3).
The behavior of several napthalenediols towards arylidenemalononitrles 1 was investigated. Thus, it has been found that, arylidenemalononitriles 1 reacted readily with 1,5-naphthalenediol (24) in a molar ratio (2:1) in refluxing ethanol containing piperidine as catalyst to afford 2:1 diadducts. Two possible isomeric structures 4- 10-dicarbonitriles (26a, b) . Structures 26a, b were established for the products based on 1 H-NMR spectra which revealed the presence of two magnetically equivalent 4H-pyran protons at δ ≈ 5.0 ppm. The reaction products 25, were excluded due to two magnetically non-equivalent protons for 4H-pyran and pyridine H-2. S imilarly, arylidenemalononitriles 1 reacted with 2,6- naphthalenediol (27) in ethanol catalyzed with piperidine to afford 2:1diadducts which corresponds to 3,9-diamino-1,7-diaryl-1,7-dihydronaphtho[2,1-b:6,5-b'] dipyran-3,9-dicarbonitriles (28). Trials to isolate a 1:1 adduct were failed.
1 H-NMR spectra of 28 revealed the presence of two magnetically equivalent 4H-pyran protons as one signal at δ ≈ 5.34 ppm. It is of value to note that the pyran H-4 in 28 is deshielded by 0.34 ppm in comparison with 26 as a result of van der Waal's effect of the adjacent aromatic protons (cf. experimental).
Also, compound 1 reacted with 2,7-naphthalenediol (29) in ethanol and in the presence of piperidine as catalyst to afford the adducts corresponds to 3-amino-9-hydroxy-1-(aryl)-1H-benzo[f]chromen2-carbonitriles (31a, b). Structures 31a, b were preferred over possible naphthodipyrans (30) on the basis of elemental and spectral analysis. Also, structure 31 were found to be highly sterically hindered by the two aryl groups at C-1 and C-12. Trials to isolate a 2:1 diadducts 30 were found unsuccessful (cf. Scheme 4). Reaction of 2-(2-oxoindolin-3-ylidene)malononitrile (2a) with 1,5-naphthalenediol (24) and 2,6-naphtha- Trials to prepare naphthodipyans via reacting 2a with 1,4-naphthalenediol (34) and 1,6-naphthalenediol (35) were found failure. This many be attributed to the molecular overcrowding arising from the difficult formation of two pyran moities located at 3,4-,5,6 and 9, 10-in positions the naphthalene ring (cf. Scheme 5).
The utility of 2-cyanoethanoic acid hydrazide (3a) as starting material for synthesis of heterocyclic compounds was investigated. Thus, 2-ethanoic acid hydrazide (3a) when treated with carbon disulphide in dimethylformamide under basic conditions in potassium hydroxide/ dimethylformamide, followed by reaction with 4-chloroacetyl-1-phenyl-2,3-dimethyl-3-pyrazolin-5-one (38) afforded 2-cyano-N-4-(2,3-dimethyl-1-phenyl-3-pyrazolin-5-on-4-yl)-2-thioxothiazol-3-yl)]acetamide (39) [9] . We have studied the chemical reactivity of 39 towards different reagents. For example, compound 39 condensed with 3,5-dibromo-2-hydroxybenzaldehyde (40) in ethanol containing catalytic amount of acetic acid to afford NH groups. Also, 1 H-NMR spectrum of the products clearly showed the absence of 4H-pyran proton at δ ≈ 4.5 -5.0 ppm for structure 52. Consequently, the pyridine structures 53 were elucidated as reaction products.
Compounds 53 were suggested to be obtained via the addition of the active methylene group in 49 to the π-deficient carbon in 1 to give the adducts 50 which cyclized and dehydrogenated o give 6-amino-4-aryl-3,5-t 
